Key indicators: single-crystal X-ray study; T = 173 K; mean (C-C) = 0.003 Å; R factor = 0.037; wR factor = 0.103; data-to-parameter ratio = 9.6.
Related literature
For similar structures, see Miyashita et al. (1998) 
Data collection
Bruker SMART 1000 CCD diffractometer Absorption correction: multi-scan (SADABS; Sheldrick, 1996) T min = 0.961, T max = 0.967 6456 measured reflections 1602 independent reflections 1471 reflections with I > 2(I) R int = 0.021 Refinement R[F 2 > 2(F 2 )] = 0.037 wR(F 2 ) = 0.103 S = 1.08 1602 reflections 167 parameters H-atom parameters constrained Á max = 0.30 e Å À3 Á min = À0.17 e Å À3 Table 1 Hydrogen-bond geometry (Å , ). Symmetry code: (i) x À 1 2 ; Ày þ 1 2 ; Àz þ 1.
Data collection: SMART (Bruker, 2001) ; cell refinement: SAINT-Plus (Bruker, 2003) ; data reduction: SAINT-Plus; program(s) used to solve structure: SHELXTL (Sheldrick, 2008); program(s) used to refine structure: SHELXTL; molecular graphics: SHELXTL; software used to prepare material for publication: SHELXTL.
3-Hydroxy-8-oxo-3-nor-methylchamigrane-2,7-peroxide D. Liu
Comment
Mushrooms have proved to be a rich source of secondary metabolites with unusual structures as well as interesting biological activities. As a continuation of our study characterizing bioactive metabolites from higher fungi in China, a new norsesquiterpene peroxide, 3-hydroxy-8-oxo-3-nor-methylchamigrane-2,7-peroxide, C 14 H 22 O 4 (I) was isolated from the fermentation broth of Steccherinum ochraceum. The six-membered C1-C2-C3-C4-C5-C6 and C1-C2-O(1)-O(2)-C7-C6 rings both adopt chair conformations and are bridged by the peroxide group (Fig. 1 ). The absolute configuration was not determined for the four chiral centres in this compound and the structures of no other compounds with a similar peroxide-bridged cage system are present in the CSD. The hydroxyl H in (I) gives a three-centre cyclic intermolecular O-H···O,O' hydrogen-bonding interaction with both a peroxide and a carbonyl O acceptor, (Table 1) giving one-dimensional chains which extend down the a direction of the unit cell.
Experimental
S. ochraceum was collected from the Ailao Mountain of Yunnan Province, China. The strain was cultured in a liquid medium composed of potato (200 g), glucose (20 g), KH 2 PO 4 (3 g), MgSO 4 (1.5 g), citric acid (0.1 g), and thiamin hydrochloride (10 mg) in 1 L of deionized water. The fungus was grown in reagent bottles (500 mL; media of 300 mL). The pH was adjusted to 6.5 before autoclaving. Fermentation was carried out on a shaker at 22° C and 150 RPM for 25 days. The culture broth (20 L) was filtered to remove the mycelium. The filtrate was then successively extracted twice with ethyl acetate, and the crude extract (3.5 g) was chromatographed on a silica gel column using a CHCl 3 /MeOH gradient. Several fractions of increasing polarity were collected. Fraction II (850 mg) eluted with CHCl 3 /MeOH (100:1, v/v) was subjected to column chromatography over silica gel and Sephadex LH-20, using a petroleum ether/ethyl acetate (8:1, v/v) and CHCl 3 /MeOH
(1:1, v/v) eluents respectively, and further purified by repeated recrystallization from MeOH to yield (I) (150 mg). Single crystals were obtained by slow evaporation of a MeOH solution.
Refinement
All H atoms were placed in calculated sites and allowed to ride with C-H = 0.98-1.00 Å and O-H = 0.84 Å and U iso = 1.2U eq C(methylene) and O(hydroxyl) or 1.5U eq C(methyl). The absolute configuration could not be determined for this light atom compound and Friedel pairs were averaged in the final refinement with the configuration for the four chiral centres as 2S,3R,6S,7S. Fig. 1 . Molecular configuration and atom numbering scheme for (I), with displacement ellipsoids for non-H atoms drawn at the 50% probability level. (7) 0.0005 (7) −0.0018 (7) C7 0.0234 (9) 0.0278 (9) 0.0174 (8) −0.0029 (8) −0.0002 (7) −0.0005 (8) C8 0.0204 (9) 0.0350 (10) 0.0284 (10) 0.0006 (9) −0.0018 (8) −0.0055 (9) C9 0.0306 (11) 0.0433 (12) 0.0264 (10) 0.0114 (10) −0.0051 (9) 0.0013 (10) C10 0.0342 (11) 0.0295 (10) 0.0217 (9) 0.0024 (9) 0.0005 (8) 0.0035 (8) C11 0.0228 (9) 0.0254 (9) 0.0182 (8) 0.0007 (8) 0.0011 (7) −0.0024 (8) C12
Figures
0.0274 (10) 0.0467 (13) 0.0251 (10) −0.0053 (10) 0.0068 (8) −0.0040 (9) C13 0.0389 (12) 0.0318 (10) 0.0228 (9) 0.0023 (10) −0.0015 (9) −0.0080 (8) C14 0.0363 (11) 0.0364 (11) 0.0297 (10) −0.0155 (10) 0.0007 (9) 0.0004 (9) O1 0.0286 (7) 0.0345 (8) 0.0253 (7) 0.0029 (6) 0.0013 (6) −0.0095 (6) O2 0.0511 (10) 0.0305 (7) 0.0184 (6) −0.0015 (8) −0.0050 (7) −0.0015 (6) O3 0.0307 (7) 0.0378 (8) 0.0208 (7) −0.0093 (7) 0.0037 ( 115.08 (16) C11-C12-H12C 109.5 C4-C5-H5A 108.5 H12A-C12-H12C 109.5 C6-C5-H5A 108.5 H12B-C12-H12C 109.5 C4-C5-H5B 108.5 C11-C13-H13A 109.5 C6-C5-H5B 108.5 C11-C13-H13B 109.5 H5A-C5-H5B 107.5 H13A-C13-H13B 109.5 C1-C6-C5 106.09 (15) C11-C13-H13C 109.5 C1-C6-C7 106.51 (15) H13A-C13-H13C 109.5 C5-C6-C7 111.08 (16 supplementary materials sup-7 Fig. 1 
